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resistive heating elements. Three electric joints are 
connected with a power supply means from a controller. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is an electric **** type explosion machine possessing two ignition heads (16, 17,1 16, 1 17 
and 21 1, and 212, 302 and 303). Each of said two ignition heads (16, 17,1 16, 1 17 and 21 1, and 212, 302 
and 303) It has a thermal reaction powder and a resistance exoergic element (407,408). Said two 
resistance exoergic elements (407,408) It is included in the electrical circuit possessing three electrical 
connections. One of said the three electrical connections Are common to said both resistance exoergic 
elements (407,408). Other two of said electrical connections Respectively, it is the electric **** type 
explosion machine which is connected to one of said the two resistance exoergic elements (407,408), 
and is characterized by connecting said three electrical connections to the electric power supply means 
brought about from a control unit. 

[Claim 2] Each of said three electrical connections is an explosion machine according to claim 1 
characterized by consisting of pin members (3, 4, 5,409,410,41 1). 

[Claim 3] It is the explosion machine according to claim 2 which said electric power supply means 
consists of electric leads which have three connection wires, and is characterized by connecting each of 
said three pin members (3, 4, 5,409,410,41 1) to one of said the three connection wires. 
[Claim 4] Said three connection wires are explosion machines according to claim 3 characterized by 
being inserted in the inclusion member which constitutes a plug configuration with said three pin 
members (3, 4, 5,409,410,411). 

[Claim 5] Said two resistance exoergic elements (407,408) are explosion machines given in either of 
claims 2-4 characterized by connecting with said pin member (3, 4, 5,409,410,41 1) electrically through 
a means of communication. 

[Claim 6] Each of said three pin members (3, 4, 5) It consists of a solid metal part (10, 1 1, 12) and a 
hollow metal part (13, 14, 15). A die-forming member (2) said resistance exoergic element selectively 
contained by each of a bonnet and said two ignition heads (16 17) in said three pin members (3, 4, 5) 
The hollow metal part of said pin member (3) common to said two resistance exoergic elements (13), 
The explosion machine according to claim 5 electrically connected to one hollow metal part (14 15) of 
said other two pin members (4 5) through two conductive metal bars (20 21) which extend from said 
ignition head. 

[Claim 7] Said electrical circuit consists of circuits of three conductive band material (404,405,406) 
formed on printed circuit supporter material (401). Each of said three conductive band material 
(404,405,406) It connects with one of said the three pin members (409,410,41 1). So that one of said the 
three conductive band material may be common to said two resistance exoergic elements (407,408) and 
******** of said other two conductive band material (405,406) may be connected to one of said the two 
resistance exoergic elements (407,408) Said two resistance exoergic elements (407,408) It is fixed to 
said printed circuit supporter material (401). Each of said two resistance exoergic elements (407,408) It 
is covered by the corresponding thermal reaction powder contained by the cap (209,210) which can 
explode. The cap (209,210) in which said two bursts are possible The explosion machine according to 
claim 5 currently selectively fixed to the wrap die-forming member (202) in said three pin members 
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(409,410,41 1) and said printecTcircuit supporter material (401). 

[Claim 8] Said electrical circuit is an explosion machine according to claim 7 selectively covered in the 
layer of an insulating varnish. 

[Claim 9] Each of said three electrical connections is an explosion machine according to claim 1 which 
consists of electric wires. 

[Claim 10] Operation of the electric **** type explosion characterized by using the explosion machine 
of a publication for either of claims 1-9 lighting the **** type gas generator for the passenger of an 
automobile. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention treats more the electric **** type explosion machine meant for 

the safety in an automobile in a detail about the field of a **** type explosion machine. 

[0002] 

[Description of the Prior Art] Generally an electric **** type explosion machine consists of two 
conductive pin members held by insulation of a die-forming member in the predetermined location, the 
upside edge of these pin member is connected by the resistance exoergic filament contained by the 
ignition head, and the bottom edge of these pin member is connected to the power source. 
[0003] Such an electric **** type explosion machine is used for formation of the equipment for lighting 
the **** type gas generator which means expanding the air bag for taking care of the passenger of an 
automobile widely. However, the equipment with being general-purpose for reaching and lighting/or a 
progressive **** type gas generator It connects with suitable detection equipment. The flow rate and/or 
volume of gas for example, in order to make it possible to suit the property of a collision, and various 
parameters like strength Generally, it consists of two or more explosion machines, each explosion 
machine needs the electric power supply to itself, and this makes cost and occupation space increase 
considerably. 

[0004] The international application disclosure WO 97/16695 is indicating the explosion machine which 
has two ignition heads and one electric plug socket which enables cost and occupation space to decrease 
certainly about the general-purpose **** type gas generator possessing two independent combustion 
chambers. In the first operation gestalt of this explosion machine, an electric plug socket has two special 
resistors built into the switch bridge possessing four switches, and four switches can be switched by the 
pair and built into the switch circuit which forms a diode circuit. In the second operation gestalt of this 
explosion machine, the electric plug socket possesses two different resistors attached in an electrical 
circuit and juxtaposition. However, the automobile manufacturer wants to enable inspection of the value 
of each resistor built into the explosion machine for a short time by letting continuously the test current 
generated using the electronic control for insurance pass, in order that [ however, ] the node electrical 
potential difference of the diode used may be too high and may be dependent on temperature in the first 
operation gestalt of an explosion machine — the resistance of two resistors - dependability — measuring 
highly is impossible. In the second operation gestalt of an explosion machine, in order to make it 
possible to inspect to each two resistors which have different resistance, it is required to change the 
current strength offered by the electronic control. The activity of two different resistors makes the 
number of required phases [ in / this is comparatively complicated although it realizes, and / the 
assembly of an explosion machine ] increase, and makes a manufacturing cost increase as the result 
further. 
[0005] 

[Problem(s) to be Solved by the Invention] It offers that the resistance exoergic element which 
completes an explosion machine cheaply [ this contractor ] and greatly by that cause for a short time can 
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be inspected, and is still asking for the electric **** type explosion machine which has only one electric 
plug socket which obtains a guarantee of the electric dependability of a resistance exoergic element as 
the result. The object of this invention is filling this demand. 

[0006] ... 
[Means for Solving the Problem] The electric **** type explosion machine possessing two ignition 

heads by this invention has the following descriptions. 

i) Each of two ignition heads has the thermal reaction powder and the resistance exoergic element. 

ii) Two resistance exoergic elements are built into the electrical circuit possessing three electrical 
connections, one of the three electrical connections is common to both resistance exoergic elements, and 
other two are connected to one of the two resistance exoergic elements, respectively. 

iii) Three electrical connections are connected to the electric power supply means brought about from a 

control unit. . 
[0007] In this way, through the electric power supply means, three electrical connections of an explosion 
machine are common as a whole, and are connected to the well-known control unit at this contractor, 
respectively. On the actual target, each of three electrical connections is connected at the separated 
electric path which is included in a control device, and the control device possesses the switch which can 
be opened and closed. As the result, a control unit sends ignition directions of the configuration of an 
electrical signal in actuation. 

[0008] This is one side, and if this switch is not closed yet, it will close one switch in the electric path of 
the control device connected to the electrical connection of an explosion machine common to both 
resistance exoergic elements. 

[0009] Moreover, both two both [ one or ] relevant to other two electric paths of a control device are 
closed on the other hand. It makes it possible to make it explode only in one selected ignition head, or to 
make it explode continuously simultaneous in both ignition heads by whether these two switches are 
open or it has closed as the result. The electrical signal which consists of the pulse current to which the 
stored charge was emitted or adjusted enables one or two selected resistance exoergic elements to 
generate heat according to the Joule effect next. These elements cause that a corresponding thermal 
reaction powder ignites in itself. 

[0010] In the non-operational test of an explosion machine, a control unit lets the very weak 
continuation electrical-and-electric-equipment inspection signal which makes it possible to inspect two 
resistance exoergic elements pass. Each of these electric inspection signals is one side, and is obtained 
by insurance by closing the switch in the electric path of the control device connected to the electrical 
connection connected to the resistance exoergic element which is another side and is inspected in one 
switch in the electric path of the control device connected to the electrical connection of an explosion 
machine common to both resistance exoergic elements. 

[001 1] In addition, the above-mentioned electric **** type explosion machine which possesses only two 
ignition heads for simplification is spread to the electric **** type explosion machine possessing at least 
two ignition heads, and has the following descriptions. 

i) Each of two or more ignition heads has the thermal reaction powder and the resistance exoergic 
element. 

ii) Two or more resistance exoergic elements are built into the electrical circuit possessing at least three 
electrical connections, one of the electrical connections is common to two or more resistance exoergic 
elements, and other electrical connections are connected only to one of the resistance exoergic elements, 
respectively. 

iii) Two or more electrical connections are connected to the electric power supply means brought about 
from a control unit. 

[0012] Supposing this explosion machine has three ignition heads and each of an ignition head has a 
thermal reaction powder and a resistance exoergic element, in this way, three resistance exoergic 
elements It must be included in the electrical circuit possessing four electrical connections, one of the 
electrical connections is made common to all three resistance exoergic elements, and other three 
electrical connections are connected only to one of the resistance exoergic elements, respectively. The 
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approach of this explosion machine of operation is the same as that of what was mentioned above in all 
other points. 

[0013] According to the first alternative configuration of this invention, each of three electrical 
connections consists of a pin member. Preferably, an electric power supply means consists of the electric 
lead which has three connection wires, and each of three pin members is connected to one of the three 
connection wires. It is advantageous that three connection wires are inserted in the inclusion member 
which constitutes a plug configuration with three pin members. According to another description of this 
invention, two resistance exoergic elements are electrically connected to the pin member through a 
means of communication. 

[0014] according to the first suitable operation gestalt of this invention - i ~ each of three pin members 
can be divided to a solid metal part and a hollow metal part. 

ii) Three pin members are selectively covered with the die-forming member. 

iii) The resistance exoergic element contained by each of two ignition heads is electrically connected to 
the hollow metal part of a pin member common to two resistance exoergic elements, and one hollow 
metal part of other two pin members through two conductive metal bars which extend from said ignition 
head. In this way, in this suitable operation gestalt of this invention, a means of communication consists 
of two conductive metal bars which extend from each of two ignition heads, is constituted beforehand, 
and is maintained dismountable. Furthermore, the existing usual ignition head is usable. 

[0015] According to the second suitable operation gestalt of this invention, i electrical circuit is 
constituted as a circuit of three conductive band material formed on printed circuit supporter material, 
and each of three conductive band material is connected to one of the three pin members. 

ii) Three conductive band material is common to two resistance exoergic elements, and two resistance 
exoergic elements are being fixed to the supporter material of a printed circuit so that each of other two 
conductive band material may be connected only to one of the two resistance exoergic elements. 

iii) Each of two resistance exoergic elements is covered by the thermal reaction powder corresponding 
to each which is contained by the cap which can explode. 

iv) The cap in which two bursts are possible is being selectively fixed to the wrap die-forming member 
in three pin members and printed circuit supporter material. In this way, in this suitable operation gestalt 
of this invention, a means of communication consists of the circuit which has three conductive band 
material formed on printed circuit supporter material. Preferably, the electrical circuit is selectively 
covered in the layer of an insulating varnish. 

[0016] According to another configuration of this invention, each of three electrical connections consists 
of electric wires. Each of three electric wires has the second edge connected as mentioned above to the 
first edge connected to one of the three connection wires contained by the electric lead which is one 
side, for example, is brought about from a control unit, and the hollow metal element or the printed 
circuit supporter material in which three conductive band material was formed selectively which is 
another side and was contained by the die- forming member. 

[0017] This invention relates to the operation of the electric **** type explosion machine by this 
invention, in order to light the **** type gas generator for the passenger of an automobile. 
[0018] The main advantages exceeding that in which this electric **** type explosion machine is 
existing are as follows. By the activity of the single electric power supply by which the activity of the 
electric lead which it is one side using such an explosion machine for a **** type gas generator general- 
purpose and progressive, and suitable, and replaces with two electric power supplies, for example, 
contains three connection wires is realized, it is another side, makes it possible to reduce both cost and 
occupation space by the activity of the same resistance exoergic element, and carries out decreasing a 
routing counter required for the assembly of an explosion machine as it is possible. This explosion 
machine provides this living contractor with enabling connection with a well-known electronic control. 
All of being the need in order to realize this are connecting each of three electrical connections of an 
explosion machine to the independent electric path which said electronic control's separated. 
Furthermore, especially the thing for which it is one and two gas generators which have such an 
explosion machine in each are connected to the same electronic control is advantageous. This is because 
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this kind of assembly replaces with four pairs needed when using two gas generators which have two 
explosion machines equipped with the separated electric power supply in each and needs only three 
pairs of electric paths. Two suitable operation gestalten of this invention are explained below with 
reference to 10 from drawing 1 . 
[0019] 

[Embodiment of the Invention] If 3 is referred to from drawing 1 , the electric **** type explosion 
machine 1 by the first suitable operation gestalt is illustrated. Three pin members 3-5 which this electric 
**** type explosion machine 1 consists of die-forming members 2 of one which consist of the adhesive 
resin on the basis of a heat fusion polyamide, and constitute three electrical connections of an explosion 
machine by this die-forming member are covered selectively. Still more specifically, the die-forming 
member 2 is one side, are a part for the long and slender tubed part 6 which possesses cavities 7 and 8 at 
each edge, and another side, and has a part for the tubed outside tee 9. Each of three pin members 3-5 
can be divided to the solid metal parts 10-12 and the hollow metal parts 13-15. These parts are the 
separated elements. Each of two solid metal parts 1 1 and 12 has the upside edge joined to the first edge 
of the corresponding hollow metal parts 14 and 15 by soldering etc., and the solid metal part 10 has the 
upside edge joined to the body of the hollow metal part 13 by soldering etc. It has the intention of 
connecting with the electric power supply means by which the bottom edge of each of three solid metal 
parts 10-12 which are the edges which are not covered with the amount of [ of the die-forming member 
2 / 9 ] tubed outside tee is not shown in a drawing. The hollow metal parts 13-15 are covered by part for 
the long and slender tubed part 6 of the die-forming member 2, and each of the long and slender cavities 
7 and 8 for a tubed part 6 of this die-forming member 2 has contained the second edge of one side of two 
edges of the hollow metal part 13 or another side, and one side of two hollow metal parts 14 and 15 or 
another side. Although two ignition heads 16 and 17 are fixed to the die-forming member 2, these edges 
are usable, so that it may not be covered by the die-forming member 2 but may state below. 
[0020] Two ignition heads 16 and 17 are perfect identitases mutually, and, thereby, only one of the two 
ignition heads 16 and 17 is explained. The ignition head 16 consists of bases 18 which generally have 
the resistance exoergic element with which the thermal reaction powder has been arranged, and the 
thermal reaction powder is held in the predetermined location with the cap 24 which was fixed to the 
base 18 and which can be exploded. This thermal reaction powder is one side, and is divided to the basic 
powder on the basis of styphnic-acid lead, and the acceleration powder which is another side and 
consists of the mixed powder of nitric-acid boron and a potassium nitrate, and the single basic powder of 
a nitrocellulose. A resistance exoergic element consists of resistance exoergic band material formed of 
the print secondary circuit currently indicated by U.S. Pat. No. 5544585 or the response French country 
patent No. 2704944, and these description is included in this description. 

[0021] The base 18 has the lobe 19 which extends by two conductive metal bars 20 and 21. It has the 
intention of these two metal bars 20 and 21 being inserted in two hollow metal elements 13 and 14. With 
the specific configuration of the open end and lobe 19 which were prepared in the cavity 7 for the long 
and slender tubed part 6, this lobe suits thoroughly to a cavity 7. 

[0022] Thereby, it has the intention of this explosion machine 1 being especially built into the tubed 
**** type gas generator with which coaxial arrangement of two or more combustion chambers was 
carried out. 

[0023] If drawing 4 and 5 are referred to, another electric **** type explosion machine 101 by the first 
suitable operation gestalt is illustrated, and three pin members 103-105 which this explosion machine 
101 consists of die- forming members 102 of one which consist of the adhesive resin on the basis of a 
heat fusion polyamide, and constitute three electrical connections of an explosion machine by this die- 
forming member are covered selectively. Still more specifically, the mold molding material 102 is one 
side, and has the disc-like base 106 and two tubed lobes 107,108 which are another side and leave the 
central space 109. 

[0024] Each of three pin members 103-105 is divided to the solid metal parts 1 10-112 and the hollow 
metal parts 1 13-115. The part of ****** is another element. Each of two solid metal parts 111,112 has 
the upside edge joined to the first edge of the corresponding hollow metal part 1 14,1 15 by soldering etc., 
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and the solid metal part 1 1 0 has the upside edge j oined to the body of the hollow metal part 1 1 3 by 
soldering etc. It has the intention of connecting with the electric power supply means by which the 
bottom edge of each of three solid metal parts 110-112 which is not located in the disc-like base 106 of 
the die-forming member 102 is not shown in a drawing. The hollow metal parts 1 13-1 15 are covered in 
the disc-like base 106, and each of the tubed lobe 107,108 has the second edge of one side of two edges 
of the hollow metal part 1 13 or another side, and one side of two hollow metal parts 1 14,1 15 or another 
side. These edges are not covered by the die-forming member 102, but make it possible to fix two 
ignition heads 1 16,1 17. These ignition heads are two ignition heads mentioned above and perfect 
identitases. In practice, the ignition head 1 16 possesses the base 118 which the cap 124 which can 
explode is attached and has a resistance exoergic element and a thermal reaction powder. This base 118 
possesses the lobe which extends by two conductive metal bars. These conductive metal bars are 
inserted in two hollow metal parts 1 13,1 14, the open end of a hollow metal part is contained in the tubed 
lobe 107, and the lobe of a base 1 18 is exactly held in the tubed excision part of the tubed lobe 107. 
[0025] It has the intention of attaching this explosion machine 101 to the **** type gas generator with 
which the non-concentric arrangement of two or more combustion chambers were carried out especially. 
This is for making it easy that the central space 109 of the die-forming member 102 uses it for the gas 
generator from which such an explosion machine 101 was separated with the separation wall in the 
combustion chamber, and a separation wall can suit easily to the central space 109. Each of two 
combustion chambers contains one side or another side of two ignition heads 1 16,1 17. 
[0026] On the other hand, in drawing 6 and 7, if drawing 8 and 9 are referred to on the other hand, the 
electric **** type explosion machine 201,301 by the second suitable operation gestalt of this invention 
is illustrated. This explosion machine is formed from the printed circuit supporter material 401 which 
has the plate configuration of a thin parallelepiped. If especially drawing 10 is referred to, this supporter 
material 401 is illustrated and this supporter material is formed from the epoxy resin of entering glass 
fiber possessing a bottom front face and an upside front face. Three independent conductivity band 
material 404-406 of the same width of face is printed on the longitudinal edge of the supporter material 
401, and parallel on the bottom front face 402, the first band material 404 is more slightly [ than a 
longitudinal edge ] short, and straight-line arrangement of other two band material 405,406 is carried 
out. 

[0027] Each of two conductive band material 405,406 is connected to the conductive band material 404 
which uses the resistance exoergic element 407,408 mentioned above. Each of three conductive band 
material 404-406 is joined to the pin members 409-41 1 installed in the supporter material 401 by 
soldering etc. Only the part of the supporter material 401 to which the bottom front face 402 of the 
supporter material 401 is selectively covered with the layer of an insulating varnish, namely, the 
resistance exoergic element 407,408 is joined by one side, and the part of the supporter material 401 in 
which three pin members 404-406 are installed on the other hand are left behind without being covered. 
The supporter material 401 has the hole 412,413 which counters each of two resistance exoergic 
elements 407,408. 

[0028] Reference of especially drawing 6 and 7 illustrates the explosion machine 201 formed from the 
die-forming member 202 of one. This explosion machine is one side and has a part for the wrap outside 
tubed tee 204 for a part of die length of three pin members 409-41 1 on a part for the long and slender 
tubed part 203 which covers the supporter material 401 except for the installation part of two resistance 
exoergic elements 407,408, and another side. Two ignition heads 21 1,212 consist of two holes 412,413 
covered, respectively by the basic powder dipped in the acceleration powder 207,208 contained by the 
cap 209,210 which can explode. Each open end of the cap 209,210 in which two bursts are possible is 
being fixed to one side or another side of two edges established in a part for the long and slender tubed 
part 203 of the die-forming member 202 for example, by the rib means. Each chemical entity of the used 
various powders is the same as that of what was mentioned above. 

[0029] Reference of especially drawing 8 and 9 illustrates the explosion machine 301 which consisted of 
die-forming members 310 of one thoroughly formed from the adhesive resin on the basis of a wrap heat 
fusion polyamide in the supporter material 401, three conductive band material 404-406, and two 
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resistance exoergic elements 407,408. Especially the die- forming member 310 has the disc-like base 311 
and two tubed lobes 312,313 which leave the central space 314 on the other hand by one side. The disc- 
like base 311 has covered a part of die length of three pin members 409-41 1, and each of two tubed 
discharge parts 312,313 has contained the ignition head 302,303. These two ignition heads 302,303 are 
constituted from the hole 412,413 with which each was covered by the basic powder 304,305 and the 
thermal reaction powder which can be divided into the acceleration powder 306 on the other hand at one 
side, and the chemical entity of the powder of these versatility of them is the same as that of what was 
mentioned above. The cap 308,309 which contains one of the two thermal reaction powders to each and 
in which two bursts are possible has the open end pressed by the supporter material 401, and is covered 
with the corresponding tubed lobe 312,313, respectively. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 11 It is the perspective view of the electric **** type explosion machine by the first suitable 
operation gestalt of this invention. 

[Drawing 21 It is the perspective view of a wrap die- forming member about three pin members of the 
explosion machine shown in drawing 1 . 

[Drawing 31 It is the cross-section rear view which met flat-surface III-III which passes along two pin 
members of a wrap die-forming member in three pin members shown in drawing 2 . 
[Drawing 41 It is a cross-section front view in alignment with flat-surface IV-IV in drawing 5 of another 
electric **** type explosion machine by the first suitable operation gestalt of this invention. 
[Drawing 51 It is a cross-section bottom view in alignment with flat-surface V-V of the explosion 
machine shown in drawing 4 . 

[Drawing 61 It is the perspective view of the electric **** type explosion machine by the second 
suitable operation gestalt of this invention. 

[Drawing 71 It is a sectional view in alignment with main flat-surface VII-VII of the explosion machine 
shown in drawing 6 . 

[Drawing 81 It is a cross-section front view in alignment with flat-surface VIII-VIII in drawing 9 oi 

another electric **** type explosion machine by the second suitable operation gestalt of this invention. 

[Drawing 91 It is a cross-section bottom view in alignment with flat-surface IX-IX of the explosion 

machine shown in drawing 8 . , , , 

[Drawing 101 It is the perspective view of the printed circuit supporter material contained by the 

explosion machine shown in drawing 6 -9, three conductive band material, three pin members, and two 

resistance exoergic elements. 

[Description of Notations] 

3, 4, 5,409,410,41 1 - Pin member 

10, 11, 12 - Solid metal part 

13, 14, 15 - Hollow metal part 

16, 17, 116, 117,211,212,302,303 - Ignition head 

209,210 - Cap which can explode 

401 - Printed circuit supporter material 

404,405,406 - Conductive band material 

407,408 - Resistance exoergic element 
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